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57 ABSTRACT

A device is provided for monitoring waters, particularly
swimming pools, including at least one control unit assigned
to one person which includes at least one sensor device, one
analysis device and one transmitter; at least one receiving
device disposed within the waters; at least one transmission
device which is signal-connected to the receiving device; and
at least one display unit which is signal-connected to the
transmitter. The transmitter is designed such that it emits
signals of a predetermined pattern in the event of an alarm,
and the receiving device is designed such that it recognizes a
case of alarm based on the predetermined pattern of the signal
and emits an alarm signal to at least one display unit.

21 Claims, 5 Drawing Sheets
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1
DEVICE AND METHOD FOR MONITORING
A PERSON IN WATER

BACKGROUND

A means and method for monitoring waters, particularly
swimming pools, comprising control units assigned to per-
sons to be monitored which emit signals at least in emergency
situations and at least one receiving device connected to a
display unit to display an alarm signal, as well as a method for
actively and passively monitoring waters.

An estimated approximately 40,000 people drown each
year in Europe in swimming accidents.

Swimmers who get into trouble are frequently able to get
the attention of other bathers, for example by the movement
of their arms in their attempts to stay above water. Yet it is
likewise also possible for a swimmer to lose consciousness
without being noticed by those around him. Normally, the
unconscious swimmer will sink to the bottom out of the sight
of the other bathers.

Starting from the loss of consciousness, the first step in
drowning, an experienced helper has roughly two to three
minutes to save someone who is drowning. Within this period
of time, a drowning person will generally not suffer any
long-term consequences from the accident. Should rescue
occur between three and five minutes after consciousness has
been lost, there is still a high chance of saving the drowning
person. Beyond five minutes, the risk of death is very high.

Systems to monitor swimmers have previously not been
widely adopted at beach areas nor in man-made swimming
pools. One system is known from U.S. Pat. No. 5,091,714, for
example, in which a swimmer wears a radio transmitter com-
prising a contact on his wrist which closes when his arm is
submerged under water. If the arm remains underwater for a
longer, predetermined period of time, an acoustic signal is
emitted which is received by a hydrophone. It is difficult with
this system to specify a length of time after which the swim-
mer needs to raise his arm above the water in order to prevent
or stop the emitting of the acoustic signal, given for example
swimmers of differing abilities or desires. Particularly with a
plurality of swimmers, confusion can arise as to which trans-
mitter sent the alarm signal. Hence, a certain interval of time
can elapse before a continuous signal, and thus an emergency
situation, is recognized. As a result, the time available for
rescue operations is shortened.

In high-traffic areas such as swimming pools, it becomes
more difficult for receivers to positively identify distress sig-
nals due to interference signals from various different
sources. This is particularly true when a system uses trans-
mitters which transmit their signals underwater to trigger
alarms, audio signals being particularly well-suited for this
purpose.

A monitoring system is known from DE 101 16 000 A1 in
which a transmitter likewise disposed on the wrist of the
swimmer continually emits sound waves outside of the range
audible to human hearing. These sound waves are detected by
receivers arranged above the surface of the water. Because of
the density of water, the emitted sound waves become
absorbed as the depth of the transmitter in the water increases.
An alarm is triggered when the acoustic signal from a specific
transmitter stops being received. Apart from the high amount
of'energy such systems use, they also require exacting place-
ment of the receiver since as the horizontal distance of the
transmitter from the receiver increases, even the signals from
a transmitter at only a slight depth of water will be absorbed.
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2

The known systems offer no possibility of preventing acci-
dents by monitoring waters which people use illicitly, for
example outside of actively-monitored periods, or into which
people fall accidentally.

The present invention addresses the task of providing a
means as well as a method for monitoring waters which
overcomes the disadvantages of the known systems.

SUMMARY

The inventive means for monitoring waters, and in particu-
lar swimming pools, comprises at least one control unit
assigned to one person. Such a control unit comprises at least
one sensor device, one analysis device and one transmitter.
The means further comprises at least one receiving device
disposed within the waters, at least one transmission device
which is signal-connected to the receiving device, and at least
one display unit which is signal-connected to the transmis-
sion device. The transmitter is designed according to the
invention such that it emits signals of a predetermined pattern
in the event of an alarm. The receiving device identifies the
inventive signal based on its predetermined pattern and trans-
mits an alarm signal to at least one display unit.

A control unit worn on the wrist is used with the inventive
means for actively monitoring bathers or other at-risk persons
in the water such as small children. When the means is used in
public pools, the control unit is preferably integrated into the
locker key wristband as commonly used at such public facili-
ties. Such a control unit comprises at least one sensor device
which detects the parameters related to an emergency situa-
tion, one analysis device for ascertaining an alarm situation
from the values detected by the sensor device, and one trans-
mitter which emits alarm signals exhibiting a predetermined
pattern when an alarm situation occurs.

Preferably, a plurality of parameters from the values
detected by the sensor device are imported into an analysis
device, likewise preferably disposed in the control unit. Ifthe
analysis device can ascertain an emergency situation from
one of the detected values and/or a combination of detected
values, it will then emit a signal indicating an emergency
situation to the receiving device, likewise preferably disposed
in the control unit.

In one preferred embodiment of the inventive means, the
sensor device detects the prevailing pressure on the control
unit over time as a relevant parameter. The sensor device
preferably also detects wearer-related parameters such as for
example movements of the control unit.

The control unit furthermore preferably comprises addi-
tional devices such as a display of the current battery status or
devices at least not predominantly serving safety purposes.
For example, these could be electronic key systems or cash-
less payment systems for which an RFID transponder or the
like can preferably be integrated into the control unit. A
display is preferably integrated into the control unit to display
stored information related for example to the monitoring
system or the payment function or to the battery status.

One preferred embodiment of the means encompasses a
plurality of different control units which ascertain whether an
emergency situation has arisen contingent upon the indi-
vidual properties of a wearer given respectively different
external conditions. This can relate for example to control
units intended for small children, non-swimmers, general
swimmers or serious swimmers. The analysis device of the
control unit thereby determines an emergency situation to
have arisen preferably as a function of a specific amount of
time at which the control unit remains at a predetermined
depth of water. Should the sensor device of the control unit
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also be able to detect its movement, a longer period of motion-
lessness can likewise be a criterion indicating an emergency
situation.

For example, an emergency situation can be defined for a
swimmer wearing the control unit on his wrist as an excess
pressure of at least 0.1 bar lasting for longer than 45 seconds.
An excess pressure of 0.1 bar prevails at a water depth of one
meter. [t is normally only possible for a swimmer wearing the
control unit on his wrist to reach a depth of one meter or
deeper underwater when the head of the swimmer is far below
the surface of the water. Therefore, it is virtually impossible
for the control unit to be subject to an excess pressure of 0.1
bar for any extended length of time in normal bathing situa-
tions. Although since such excess pressure can also arise
momentarily during the course of a swimmer’s normal swim-
ming actions or also in the case of intentional dives, a distress
signal preferably does not occur until this excess pressure
prevails for a predetermined longer period of time not posing
any danger to the bather. This period of time as well as the
relevant excess pressure are preferably specified according to
the characteristics of the individual bathers.

It is preferably possible to specify the parameters and their
values defining an emergency situation for a control unit as a
function of a person’s physical characteristics or abilities.
The control unit is preferably designed such that the values of
a parameter defining an emergency situation can also be
modified, for example by those operating the bathing facili-
ties and/or the monitoring means.

When the analysis device detects an alarm situation, the
transmission device emits a signal of a predetermined pattern.
The defined pattern of the signal allows the receiving device
to reliably and quickly identify the signal. The signal pattern
is thereby preferably defined by signal pulses of a predeter-
mined intensity and predetermined temporal sequence. The
intensity of a signal pulse is thereby preferably at least high
enough for it to stand out from the other signals in the area in
its same frequency range and thus be reliably detected.

In order to exclude the triggering of a false alarm due to
heavy interference signals in the frequency range used for the
signal, according to the invention the signal exhibits a pattern
which can be varied, at least in terms of intensity, the
sequence of different signal intensities or also in terms of the
intervals. It is likewise also possible to vary for example the
temporal sequence of pulses of different intensities such that
the predetermined pattern exhibits different preferably suc-
cessive partial patterns which can for example take the form
of pre-signal and main signal or can also be varied as a
function of the emergency situation.

It is further possible to preferably provide the transmitted
signal of a control unit with attributes such as e.g. an identifier
for the purpose of allocating, respectively identifying indi-
vidual control units.

In one preferred embodiment, the signal is transmitted by
ultrasonic waves having a frequency in the range of from 20
to 600 kHz. A frequency range of from 20to 100 kHz has been
shown to be particularly suited hereto in terms of range and
power consumption.

The monitoring function of the inventive control unit is
preferably not activated until the control unit enters the water.
This can be triggered for example by a contact switch on the
control unit which activates the monitoring function as soon
as the control unit is in the water.

In one preferred embodiment, the control unit is designed
such that should it become separated from the swimmer, its
monitoring function is switched to inactive and/or emits a
disconnect signal. This can be triggered for example upon the
absence of a contact signal or, in the case of a control unit in
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wristband form, for example by parting the wristband to open
it. Such measures can prevent an unfounded alarm from being
triggered due to inadvertently or intentionally losing the con-
trol unit. Having a disconnect signal be emitted offers the
advantage of being able to immediately recognize that a
swimmer is not wearing a control unit. As a result, steps can
be taken to prevent a swimmer without a control unit from
having an undetected accident.

One preferred embodiment of the control unit comprises a
closure device on the wristband requiring for example an
additional mechanism such as a fitted tool (key) or informa-
tion such as e.g. a combination of numbers for its actuation.
Such a mechanism can for example prevent small children
from taking off the control unit.

The transmitter of the control unit of the inventive means
for monitoring waters emits signals of predetermined pattern
as soon as the analysis device detects an alarm situation.
These signals are detected by at least one receiving device.
One or more such receiving devices of the inventive means
are preferably disposed in the swimming pool, respectively in
the bathing area of a larger body of water, such that a signal
emitted by the control unit can be received without interfer-
ence regardless of the swimmer’s whereabouts. A plurality of
receiving devices are hereby preferably disposed in the case
of larger swimming pools or along beaches.

The at least one receiving device of the means according to
the invention is signal-connected to at least one transmission
device which is preferably disposed at a location out of the
water, preferably at water’s edge along the shoreline or at the
edge of a pool. The transmission device transmits alarm sig-
nals to at least one display unit. The means according to the
invention can also be designed such that the transmission
device forms a structural unit with a receiving device, a dis-
play unit or other further mechanisms. The mechanisms
described in conjunction with the present invention such as
the sensor device, analysis device, transmitter, receiving
device, transmission device or display unit, etc. are not nec-
essarily to be understood as structural units but rather as
functional units.

Inthe context of the invention, signal-connected refers to at
least two devices between which signals can be exchanged in
at least one direction. The signals are thereby preferably
bound to a medium such as an electrical conductor, for
example. Signals between signal-connected units can also
likewise can be transmitted without being directly bound to a
conductive material, such as in particular by means of sound
waves or electromagnetic waves (e.g. radio waves or infrared
light).

In one preferred embodiment, the carrier frequency of the
signal emitted by the control unit is selected so as to substan-
tially minimize its absorption by the media between the con-
trol unit and the receiving device. Other carrier frequencies
can however also be selected, for example the ISM frequen-
cies available for commercial purposes free of charge.

In one preferred embodiment, the alarm signal is transmit-
ted to a plurality of display units signal-connected to the
transmission device such as e.g. portable hand-held devices,
primarily acoustic or primarily visual display means or
directly to a receiving device at a rescue center.

To be understood as a display unit in the context of the
invention is any device capable of producing stimuli which
can be perceived by human senses. Such stimuli are prefer-
ably visual stimuli displaying visually as e.g. lights or on
screens and/or acoustic stimuli preferably produced by loud-
speakers.

In one preferred embodiment particularly suited to smaller
swimming pools and smaller beaches, the alarm is sent for
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example for a specific interval of time to the portable hand-
held devices used by specific people, e.g. those responsible
for monitoring the waters. The qualified personnel can then
immediately check whether there is an actual emergency
before other bathers are subjected to an alarm situation caus-
ing a possible further emergency.

In a further preferred embodiment, the transmission device
only transmits the alarm signal to the portable hand-held
device of a supervisor who for example after making a quick
general assessment of the emergency, preferably takes the
further immediate measures at his disposal via the hand-held
device such as warning the rescue personnel.

Apart from the above-described use of actively monitoring
bathing waters, the means according to the invention can
preferably also be operated in a second, passive monitoring
mode. This mode is preferably suited for monitoring standing
bodies of waters which are largely motionless such as for
example closed swimming pools or even garden ponds or
industrial waters such as reservoirs.

For this type of use, the receiver is preferably set such that
it will emit an alarm signal to at least one transmission device,
and thus to at least one display unit, when it receives signals
indicating vigorous water movement. The alarm signal of a
control unit can also preferably be recognized in the passive
monitoring mode and a corresponding alarm signal prefer-
ably transmitted by the transmission device to a display unit
as additional information. This function can be used for
example by private users to monitor waters in areas in which
children play or where other potentially vulnerable persons
gather.

When objects, animals or unauthorized persons move
within monitored waters, the receiving device detects such
signals which would be disregarded in the active monitoring
mode as interference signals based on the absence of a signal
pattern or its low intensity. When the receiving device
receives such signals in the passive mode, it emits an alarm
signal to at least one display unit and preferably an additional
or variant alarm signal when persons wearing a control unit,
for example due to their vulnerability, such as non-swimmers
or small children, fall into the monitored water and the receiv-
ing device detects signals of a predetermined pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

The following description in conjunction with the draw-
ings yields further advantages, features and conceivable
applications of the present invention. Shown are:

FIG. 1 a schematic representation of an exemplary embodi-
ment of the present invention,

FIG. 2 sample pattern of a signal emitted by the control unit
according to the invention,

FIG. 3 an exemplary embodiment of a control unit accord-
ing to the invention,

FIG. 4 a schematic representation of an exemplary appli-
cation in a swimming pool,

FIG. 5 a schematic representation of an exemplary appli-
cation at a beach, and

FIG. 6 a schematic representation of an exemplary portable
application at a beach.

DETAILED DESCRIPTION

FIG. 1 shows a schematic representation of an exemplary
embodiment of the means for monitoring waters which
encompasses a control unit 10, a sensor device 11, an analysis
device 12 as well as a transmission device 13. The sensor
device 11 thereby comprises a sensor to detect the ambient
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6

pressure as well as motions of the control unit 10. The values
for the recorded pressure and movement are imported to the
analysis device 12.

The analysis device 12 checks whether the pressure value
of the sensor device indicates that the control unit 10 is at a
depth of e.g. at least one meter underwater for a predeter-
mined period of time. Should the detected pressure value
show that the control unit has remained at least one meter
underwater for a predetermined period and for example no
swimmer movement has been determined for a specific
amount of time, the transmitter 13 is then activated to transmit
a signal 70. The signal 70 exhibits a defined pattern enabling
areliable identification of the signal 70 in the receiver unit 20.
Exemplary embodiments of signal 70 are specified in greater
detail in conjunction with FIG. 2.

The receiving device 20 comprises a receiver unit 21 as
well as a transmitter unit 22. The receiving device 20 receives
the signal 70 emitted by control unit 10, can reliably identify
it due to the pattern, and activates the transmitter unit 22 to
transmit an alarm signal 75 to a transmission device 30. The
transmission device 30 detects the signal 75 of the receiving
device, converts it and transmits the alarm signal 80 in a
suitable transmission format to at least one display unit 40. In
one embodiment in which the control unit 10 transmits an
identifier, the receiver unit 20 also transmits same to the
display unit 40 via the transmission device 30.

The alarm signal 80 is transmitted to the display unit 40, for
example a hand-held device. From there, an alarm signal can
be sent to further display units 40, for example manually by
being triggered by an operator or automatically, e.g. to acous-
tic and/or visual display means 41, or directly to an emer-
gency center 42 to alert rescue personnel. It is however also
likewise possible, as indicated by the dashed arrow, for the
transmission device 80 to transmit alarm signals directly to a
plurality of different display units 40, 41, 42.

FIG. 2 shows two exemplary patterns for the signals 70a,
705 emitted by the control unit 10 in one time period. Line 38
thereby defines the progression of the mean maximum inten-
sity J of the signals 39 in the frequency range of signal 70
within the operational area of the device.

The pattern of the first exemplary signal 70a is character-
ized by pulses of uniform intensity transmitted at regular
intervals At. The intensity is thereby higher than the mean
maximum intensity 38 of the environment. Not until the
receiving device 20 has received multiple signal pulses of a
predetermined intensity and within the intervals At of signal
70a is the signal 70 in the receiver unit 21 of receiving device
20 assessed as being reliably detected. Only then does the
transmitter unit 22 transmit an alarm signal 75 to the trans-
mission device 30 which then transmits to the at least one
display unit 40. The repeated occurrence of interference sig-
nals attime intervals exhibiting a similar intensity as signal 70
during interval At is virtually impossible. This thus virtually
eliminates the triggering of a false alarm due to extraneous
signals.

FIG. 2 moreover shows a second exemplary signal 705 in
which the intensity of the signal pulses varies. A stronger and
a weaker pulse respectively alternate here in intervals At,
wherein both signal intensities are higher than the mean
maximum intensity 38 of the environment. Here, too, to the
greatest possible extent, the pattern of the transmitted signal
704 enables reliable identification of signal 70 indicating an
emergency regardless of interference signals.

FIG. 3 shows an exemplary embodiment of the inventive
controlunit 10, configured in the form of a wristband worn on
the wrist of the bather. The exemplarily depicted wristband,
e.g. suitable for small children, comprises a closure device 14
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actuatable or unlockable by a fitted tool such that the closure
device prevents loss or removal of the control unit 10 without
inserting the fitted tool in the closure device to unlock the
closure device and release the wristband. Alternatively, a
contact can also be disposed on the catch of the wristband,
whereby the control unit 10 transmits a disconnection signal
when same is interrupted to enable the wristband to be
released and removed.

The sensor device 11 is disposed within the housing of
control unit 10 and comprises at least one pressure sensor in
direct communication with the environment and, in the exem-
plary embodiment, additionally comprises a motion sensor.
An exposed and largely unobscurable transmitter 13 is
arranged on the top side of the housing which in an emer-
gency, emits an ultrasound signal as signal 70. An analysis
device 12 (not shown) is further disposed within the housing
of control unit 10, which derives an alarm situation event
based on the values detected by the sensor device 11. A
warning light 15 is arranged on a side of the housing which
facilitates locating the control unit 10 sending an alarm signal
70 and thus the person in trouble. A battery indicator can for
example be integrated into this warning light 15 to enable
timely recognition of low battery and thus avoid failure in the
event of emergency due to lack of power.

The battery status can additionally be continuously dis-
played on the display 16 arranged on the exterior of control
unit 10, for example by means of a conventional battery status
symbol, so that each user can also check the control unit’s
functional status themselves. This display 16 moreover serves
to display other information such as for example the account
status of a cashless payment system or a locker number.

Embodiments which use different parameters or the reach-
ing of different values and/or combinations of values to deter-
mine an emergency situation can be distinguished by differ-
ent realizations such as different color schemes, for example.

FIG. 4 shows a schematic representation of a first use of the
inventive means in a swimming pool. Every swimmer 5 wears
a control unit 10 on their wrist. The control unit 10 emits
signal 70 in an emergency. At least one receiving device 20,
affixed to the edge of the pool, reliably detects this signal 70
dueto its pattern. The receiving device 20 transmits a distress
signal 75 to the transmission device 30 which relays it to a
display unit 40, e.g. also in the form of a hand-held device.
Same displays that an emergency situation has arisen and
leads to the triggering of an alarm.

FIG. 5 shows a schematic representation of a second
example of use of the inventive means at the beach. In this
embodiment, one or more receiving devices 20 are firmly
anchored to the ocean floor in the area of the shore. The
receiving device(s) 20 is/are thereby arranged such that
regardless of the position of the swimmer within the beach
area, it is possible for at least one receiving device 20 to
receive the signals 70 of the control unit 10. The receiving
devices 20 relay their information to the transmission device
30 which activates the display unit 40, e.g. also in the form of
a hand-held device, via a distress signal 80 and thus triggers
an alarm.

FIG. 6 shows a schematic representation for portable use of
the inventive means at the beach. In this application, which is
incidentally of analogous design to the means in FIG. 5, the at
least one receiving station 20 is not firmly anchored to the
ocean floor but rather firmly affixed underwater to a buoy.

In one embodiment of portable use exemplarily depicted in
FIG. 6, the transmitter 22 is designed such that it transmits
signals 85 through the air to a transmission device 30. This
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simplifies the mobile arrangement of receiver units in a body
of water and prevents possible danger from a signal line
running on the ground.

The invention claimed is:

1. A means for monitoring waters comprising:

at least one control unit assigned to one person which

comprises at least one sensor device, one analysis device
and one transmitter,

at least one receiving device disposed within the waters at

a designated location, wherein a carrier frequency of a
signal emitted by the control unit is selected so as to
substantially minimize its absorption by the media
between the control unit and the receiving device at the
designated location,

at least one transmission device which is signal connected

to the receiving device, and

at least one display unit which is signal connected to the

transmitter,

wherein the transmitter is designed such that it emits a

signal of a predetermined pattern in the event of an
alarm, and the receiving device is designed such that it
recognizes the alarm based on said predetermined pat-
tern of the signal and emits an alarm signal to said at least
one display unit.

2. The means according to claim 1, wherein the predeter-
mined pattern of the signal is defined by a succession of signal
pulses of a predetermined intensity and predetermined tem-
poral sequence.

3. The means according to claim 2, wherein the control unit
comprises an identifier which is transmitted with the signal to
at least one display unit.

4. The means according to claim 1, wherein the transmitter
of the control unit transmits signals by ultrasonic waves at a
frequency range of from 20 to 600 kHz and particularly at a
frequency range of from 20 to 100 kHz.

5. The means according to claim 1, wherein the transmitter
of'the control unit transmits a signal when the analysis device
ascertains an emergency situation from one and/or a combi-
nation of values detected by the sensor device.

6. The means according to claim 5, wherein the values
detected by the sensor device relate to the characteristics of
the ambient pressure over time and/or motions of the control
unit.

7. The means according to claim 1, wherein said means
comprises various control units which derive an emergency
based upon individual characteristics or abilities of defined
groups of bathers or individual wearers.

8. The means according to claim 7, wherein the values of
the parameters used to define an emergency can be modified.

9. The means according to claim 1, wherein the control unit
is worn by bathers or vulnerable persons on their wrist.

10. The means according to claim 1, wherein an emergency
situation is identified when a predetermined value is exceeded
or undercut at the control unit for a predetermined length of
time.

11. The means according to claim 1, wherein an emergency
situation is identified when excess pressure on the control unit
prevails beyond a predetermined length of time.

12. The means according to claim 1, wherein movement of
the control unit is included as a criterion for the analysis
device to detect an emergency situation.

13. The means according to claim 1, wherein the control
unit comprises a closure device requiring a tool or input of
information for its actuation.

14. The means according to claim 1, wherein the control
unit is first activated as soon as it enters into the water.
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15. The means according to claim 1, wherein the monitor-
ing function of the control unit is switched to inactive and
thereby emits a disconnect signal to the receiving device as
soon as same becomes separated from the bather or not used
in the intended way.

16. The means according to claim 1, wherein an alarm
signal is transmitted to a portable hand-held device.

17. The means according to claim 1, wherein an alarm
signal is directly or indirectly relayed to an emergency dis-
patch center.

18. The means according to claim 1, wherein the control
unit further comprises additional devices not predominantly
serving safety purposes.

19. The means according to claim 1, wherein said means is
operated in a passive monitoring mode in which the receiving
device detects signals indicating water motion and upon a
fixed intensity threshold being exceeded, transmits a distress
signal to the transmission device.

20. The means according to claim 19, wherein the receiv-
ing device also detects signals from a control unit in the
passive monitoring mode and relays a distress signal to the
transmission device analogously as in the active monitoring
mode.
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21. A means for monitoring waters comprising:

at least one control unit assigned to one person which
comprises at least one sensor device, one analysis device
and one transmitter, said control unit including a closure
device requiring a tool or input of information to unlock
the closure device and release the at least one control
unit,

at least one receiving device disposed within the waters, at
a designated location, wherein a carrier frequency of a
signal emitted by the control unit is selected so as to
substantially minimize its absorption by the media
between the control unit and the receiving device at the
designated location,

at least one transmission device which is signal-connected
to the receiving device, and

at least one display unit which is signal-connected to the
transmitter,

wherein the transmitter is designed such that it emits sig-
nals of a predetermined pattern in the event of an alarm,
and the receiving device is designed such that it recog-
nizes a case of alarm based on said predetermined pat-
tern of the signal and emits an alarm signal to said at least
one display unit.

#* #* #* #* #*



